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NEW YORK STATE COLLEGE OF AGRICULTURE AT CORNELL UNIVERSITY
CORNELL UNIVERSITY AGRICULTURAL EXPERIMENT STATION

ITHACA, N. Y. DEPARTMENT OF PLANT BREEDING

June 27, 1937,
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Dear Curb:

I am returning the paper which you sent {o me. Oince
you stated you were leaving July 1,I hove had to hurry to get
it back to you in time and have not given it the amount of

. thought I should like to h:ve. However, I have some comments.
; which I shouvld like to make, :
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Ihe facts abouvt the Wix -~ wx case of dimorphism of the
pollen and its steining reaction is common knowledge +to maize
geneticists, i.e., when the reacticn can be noted. - From our
experience the starch beging to aniesr shortly after the first
division of the microspore (about 5 days after meiosis) but e
staining resction with iodine is not good until Just before the
pollen is recdy to shed. The wx gene is not g-good case
since wx is located close to the spindle fiber attechment
region on the short arm of chromosome 9 end probably is segregated
in the first meiotic mitosis. The tetrads in hig-er plants are
of two kinds with regard to division of the cyto:lasm, In some
(monocots mainly) the first mitdsis is followed by cell wall
formation., In other plants (dicots mainly) the two meiotie
mitogses take place in a common cytoplasm, Wall formation does
not occur until after the two nuclear divisions are conpleted.
Datura hss this Torm of tetrad vroduction while maize has the
former type.
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The case Miss Clark is working on, which she has
described to you, is quite relevant. At the end of the first
meiotic mitosis 16 chromosomes (full set) are in each cell
although not all in one nucleus. In the second division these
nuclei form one to several spindles all in one cytoplaqmic mass
of each dyad. Wall formation takes placeproducing four

or more cells depending uvoon the orientation of the gpindles in
the second division dyads. I each cell there are from one 1o
several nucleil with one or more chrcmosomes in each. About
five days elapse between the end of the meiotic divisions and the
first divisicn in the nmicros_ ore in which growth and

differentiation of the spores take pl ce, what takes pl ce
during this period is a direct expression of the chroncsone
content of the nuclei. The spores with deficient chromoscne

comolements do mot develo:r ncrmally (cytoplasm degenerates or
nuclei ap.ear degenerate) although they came from cytorlasm
expoged during the second meiotic mitoses to the Pu‘l genonie
complement on the basis of release of genes ot this neriod,
The soores with a full genonic GOMjlement e1ltoungh 1n senarate
nueclei, develop norially. In this eass, the ef7cct of the
chr01090ﬂ complement in the "resti g nucleus” is inm nL.l““elv
exvresseld, If genes “rere being releagel it Bhe oo oL
during division all the spores, regardless of their oonnosz
should nrosress normelly vatil mlter the Tirst division }n the
ghore, unless the gees hove been wnequally digtributed in the

cytoplesm.
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There are other cascs in maize that can be used. e hive
an interchagce between chromosome 6 (with the nucleolus organizer)
and ehronoszsome 5, In the heterozygous condition i% produces the
following figure:
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Crogsing over occurs in the marked region in from 50 -~ 75 of the
sporocytes (depending upon envirommental conditionsg). Ag a result
of such crossing-over, each telophase I nucleus has a full genonic
complement (when such crossing-over occurs, segregation of
homologous s indle fiber regions occurs always at I). At TI, the
chroiosone constitutions after euch erogsing-over are:
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A full genomic com lement is present in esch nucleus, althovgh
not valanced, If genes are released during nuclear divisions,
deficient and nprmal chromosome carrying snpores should develop

at similer rates.. *his, however, does not oceur., Spores with
the full genomic complement develop mmuech fagiter. Spores with
the deficient ehrgrosome conplementsdevelop much slower. I

have not figured9the r-.es of diffcrential develovment of each
tyve of spore in Mhis particulsr interchange,where crossing-over
has been mcasured,but it is a common practice to look for these
types in xkexgwfizienwbmyurexr ahthers of differnt ages. The
first spores to go through divisions are normal chro osolle-carrying
spores, the 1l:st to go through the first division in the suore are
the deficlent chromcsome carryiug s ores. I can look nore
carefully for timing and let you know.

I think the spore development cascs in maize could be
used quite effectively 1f the right set-ups were chosen. I have
several cases involving inversions and deficiencies which could
be easily used, I will briefly out%&ge a deficiency case which
can be done easgily, vWe have plants™a deficiency in chromosone
5 which is covered by a ring chromosgone. Plants heterozygous
for this deficiency and ring have one normal chromosome 5, one
deficient chruncsome 5 and a ring chronosome, The deficient and
the normal chromosome 5 palr and segregate normally at meilosis.



The ring chromosone divides at I and gets into practically every
TI nucleus, In IT, the ring chromugone does not divide again but
wanders to one or the other pole, sonetimes being ineluded in the
nucleus and soretimes not, A1l the necessary genes are present
in the TI nuclel but the TII nuclei are byperploid, hypokleid and
normal. The hypoploid pollen is vractically empty of starch.

I may be able to find a dimorphism of the spores before the

first division and relate it to the deficient and ITull genomé:
carrying complements (the hyperfoid complement is known to have
practically the same divigicn rate as the normal and need not bhe

a factor), Since at metaphase II, the full genomic complcment

is oresent in all cells, there should be no s;.ore dimorphism related
to full and deficient genomic carriers on the basgis of release of
genes at nuclear divisions, If such is found, the constitution
of the "regting nucleus" is the det rmining factor in differentia-
tion.

I heve spent some time describing the possibilities of
spores in maize since I think they can be decisive cages. They
can give hetter evidence than the wx gene, The case of endospernm
congbtitution in Jone's paper is not particulerly good in my
estimation since he has not proven the number of nucleinin
his endosperm cells. Some of his large cells may be mudtinucleate
(%strongly suspect) .

Ig it obvious in Ustilago that the spores 1,2 and 3,4 are
gsister cells? In some forms the divisions are not gtrictly
linear but the spindles are placed as follows:
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In this case, adjacent spor-es are not sister spores,

The case of rascher appears to me to be the strongest but
I wigh it were better analyscd from a genetic poi:t of view.

1t seems to me that the geneticists have agsumed that the o
genic activity of the nucleus takes place from the "resting nucleus
without, as you point out, the necessary evidence. I dont think
our apparent evidence at the _ resent time is very decisive.

The geneticists have considered the "resting nucleus" as the
actively functioning organ dor so long, based on differentiation,
dedifferentiation and wound responses (in plants) that they hmve
not heen alert to the evidence when it did apresr and have not
pointed it out as such but have taken it for granted.

You dont mention the paper of Berril and Husking in the
American Naturalist 70, (May-June) 1936, entitled "The Resting
nucleus., You may havq/seen it and found it not to your point,
/
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About publishing the paper - A short paper pointing out
the need of decisive evidence is not out of order. A question
for a title is quite appropriate under the circumstances. There
should be some response to such a question, Would you publish
in the im, Nat.? Ly ig an apsropriate place for such an
artic le-

I was pleased to learn you were to make a trip home,
I hope it will be successful. liiss Clark tells me you are
expecting another Fq - or should'nt I know? I'11l try to get
up and gee you after your return - sometime toward the end of
August,. Last summer was so difficult I had no time off all
gunmer and was even three weeksg late getting to my new job,.

My best to you and Evelyn.

Sincerely,

Soe

Q W”””"&”‘Lf i p M['
m . - Ri ; N ’IWWJ.
}WWQ‘JWWJMW . (AT

Oy oy s Liown vl Tort g et



